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The Simplest and Most Effici- 
ent Pneumatic Tool in the Market. 





Designed for caulking boilers, 
beading boiler flues and chipp- 
ing metals of all kinds. 

We are equipped to furnish an 
estimate on complete air plant 
as well as all sizes and kinds of 
pneumatic tools. Hammers from 


YY inch diameter, weight 93 





grains, to 2 inch diameter, 


weighing 2% lbs. 





Efficiency Guaranteed for Five 
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Al Important Connecting Link in Compressed All Service 
© Moran Flexible Joint 


For high pressure, indispensible. 

Tightness, safety, flexibility and durability 
assured. 

Parties making experiments with Compressed 
Air may have the use of the ‘‘Moran Joint,” 


free for a limited time. 
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AN accurate meter for measuring com- 
pressed air volumes is a much-needed 
apparatus. We can measure water, gas and 
steam by volumetric displacement, but the 
element of temperature should be consid- 
ered in a reliable air meter. Under a con- 
stant pressure the volume of free air deliv- 
ered through a pipe varies largely with the 
change in temperature. 


The paper read by Mr. Arthur De Wint 
Foote, C. E., at the meeting of the Amer- 
ican Society of Civil Engineers, recently 
convened in San Francisco, elicited much 
interest and no small amount of discus- 
sion. 

The paper referred to makes a very elab- 
orate and exhaustive report upon the oper- 
ation of the compressed air transmission 
plant of the North Star, Mine in Grass 
Valley, Cal., a brief description of which, 
compiled from this report, we here pre- 
sent, 
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The power station consists of a Pelton 
Wheel, 18 ft. 6 in. in diameter, attached 
direct to the shaft of a Rix Duplex Air 
Compressor, compound tandem type. The 
initial cylinders are 18 inches, and the 
second cylinders 10 inches diameter, with 
a 24-inch stroke. 

The wheel is built up of angle iron 
plates riveted together to break joints, and 
is held concentric with the shaft, with 12 
pair of radial spokes of 14-inch rod iron 
secured by nuts to the castiron hub. The 
driving force being applied to the rim, is 
transferred to the hub by four pairs of 2- 
inch iron rods so arranged as to form a 
truss. 

The wheel weighs 10,500 pounds, and 
runs at 11o revolutions under 750 feet 
head, developing upwards of 300 H. P. It 
is made of this large diameter for the pur- 
pose of giving proper speed to the com- 
pressor under the high head in this case 
available. The water is applied to the 
wheel through a variable nozzle controlled 
by a hydraulic regulator which maintains 
a uniform speed on the wheel with a varia- 
tion from full load down to 25 per cent. of 
same, making its operation absolutely au- 
tomatic, as well as economizing the water 
supply, no more being used at any time 
than required for the work. 

The construction of the wheel, as will 
be seen, forms an ingenious mechanical 
combination, altogether novel and without 
precedent, affording an ample factor cf 
safety with a very high peripheral veloc- 
ity. The water supply is brought to the 
wheel through 21% miles of 22-inch riveted 
pipe, affording sufficient capacity to de- 
velop Soo H. Pp. A 6-inch lap-weld pipe 
conveys the air at a pressure of go pounds 
from the power house to the company’s 
shaft, 800 feet distant and 125 feet eleva- 
tion. This is at present running a 100 
H. P. pneumatic hoisting engine and a 75 
H. P. compound pump, beside other 
pumps, drills, forges, etc. 

The report above referred to shows that 








repeated tests on this’wheel, made by the 
most approved methods and checked up 
very closely, give the remarkable efficiency 
of 93 per cent. at full load; also an average 
efficiency of something over 90 per cent. 
for 4%, %, 34 and full loads. The 
tion has been made that the extraordinary 
efficiency here shown is accounted for in 
part by the unusual dimensions of the 
wheel. 


. roeS- 
sugges 


This, however, was shown to be 
incorrect, as equally high efficiencies have 
been obtained on Pelton wheels of 
less than one-third this diameter. 
The efficiency of compression and trans- 
mission from water wheel to 


much 


motors, not 
including cost of reheating, is given as 79 
per cent., making a most favorable show- 
ing for the plant as a whole, under the 
conditions installed. The application here 
described is also of interest as showing 
the remarkable flexibility of the Pelton 
system and facility of adaptation to all 
varying conditions. 


WE frequently hear claims made for 
compressed air machinery that are open to 
the same criticism as the popular or em- 
pirical assertions based of course on belief, 
regarding the economy and performances 
of electricity. It is common knowledge 
that meteorology shows that there is tre- 
mendous power in the very elastic, flexible 
fluid called air. It time the 
only motive power in navigation and more 
important in manufacture than 
power. But the the 
mous resources of air power are often made 


was at one 
water 
references to enor- 
in such a way as to imply wonderful cheap- 
ness, and are quite sure to give the layman 
a very incorrect impression. The utility 
of the power of wind has nothing to do 
with air compression. Wind engines must 
be employed to make use of that waste en- 
ergy. Perhaps the unsteady power of the 
wind engine can be made use of to better 
advantage in compressing air than in gen- 


erating electric current. That, however, 
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has not yet been found, so far as we are 
aware, but if it is proved, this will not 
alter the fact that the advance is due to 
wind engineering. You must first apply 
the power to the piston before you get 
your compressed air and the untold billions 
of horse power going to waste in the mov- 
ing currents will not avail to effect this 
compression until ‘‘ harnessed.’’ ‘‘ First 
is an old saying that has 
this 


catch your hare ”’ 
application in connection.— 7he 


Tradesman. 


A very excellent painting machine is 
manufactured in Europe that will paint 
flat surfaces and make artistic letters and 
figures. The paint is sprayed evenly and 
continuously on the work through a flex- 
ible tube and nozzle, supplied with com- 
pressed air, either from existing air mains 
in shops or from special compressors 
driven bv belt from existing shafting, or by 
a steam engine or other motive power. 

With any ordinary paint from 20 to 30 
square feet of surface can Fe covered in 
one minute. For painting boilers, girders, 
bridges, wagons, railroad cars and work of 
similar character it is unsurpassed. 


It is supposed that, in consideration of 
the labor required to work an air pump, 


particularly one of the old days, they 


agreed to call the experiments ‘‘ pneu- 


matic,’’ and to class the whole series of 
facts under one common title of Pneu- 
matics. Compressed air is a simpler title, 


and one that conveys to the unmechanical 
mind an impression of the science of air 


] ower, 


BOERHAAVE considered air as ‘‘a uni- 
versal chaos of all kinds of created bodies, 
besides the matter of light or fire which 
continually flows into it from the heavenly 

bodies, and probably the magnetic effluvia 
of the earth. Whatever fire can volatilize 


is found in the air.’ 


’ 














‘ 
1 
t 
( 
t 


moe 





re 
ot 
to 
ly 
ret 
ns 


his 
rst 
1as 
rhe 


Lint 

and 

and 
lex- 
om- 
ains 
sors 


r by 


0 30 
d in 
lers, 


-k of 


on of 
ump, 
they 
pneu- 
es of 
Pneu- 
title, 
anical 
of air 


1 uni- 
OC lies, 
which 
avenly 
ffluvia 
latilize 





COMPRESSED AIR. 


THE HARDIE AIR-MOTOR CAR. 
NOW RUNNING IN NEW YORK. 
(See illustration on cover). 

The first of the two Hardie air-motor 
street cars to be tried by the Third Avenue 
Railroad Company, arrived in this city 
July 22d. It was shipped on a platform 
freight car on the New York Central Rail- 
road from the works of the American Air 
Power Company at Rome, N. Y., where it 
was manufactured. The new car was taken 
from the freight car at 129th street and 
Hudson River, whence it was propelled by 
its own power about 1,090 feet to the sta- 
tion of the 42d street, Manhattanville and 
St. Nicholas Avenue Railroad, at 129th 
street, between Twelfth avenue and the 
Boulevard. 

Its air tank was charged, just before the 
car was taken from the works, with com- 
pressed air to a pressure of 2,000 pounds to 
the square inch, and in the three days that 
elapsed from that time the loss of pressure 
was only twenty pounds, which is regarded 
as small. 

The weight of the car complete is 18,000 
pounds. Of this, 6,000 pounds may be 
charged to the car body, 500 pounds to hot 
water for heating the air, 500 pounds for 
the compressed air itself, and the rest to 
the truck and motive equipment and air 
cylinders. The controller, or throttle and 
reverse lever as Mr. Hardie prefers to call 
it, is situated on the front platform, and is 
strongly suggestive of the ordinary street 
car controller. A crank handle operates 
he throttle valve which admits air to the 
engine cylinders and controls the motions 
of the car. The reversing lever merely 
throws the Stephenson link, or regulates 
the grade of cut-off. A third lever controls 
the air-brake, and also by swinging over to 
another position can admit air to the ends 
of the cylinders for starting, after the cut- 
off valves have closed, and also make the 
air pressure momentarily much higher to 


73 


start off rapidly. This Mr. Hardie calls 
the accellerator. The brake is released by 
equalizing the pressure on either side of 
the piston by a specially designed valve. 
This action takes place almost instantly. 
A fourth handle takes the place of the 
hood switch on the electric car and cuts off 
the air altogether. The motorman takes 
all these four handles with him and covers. 
up the top of the controller with a brass: 
cap, thus preventing intermeddling by 
passengers, and also preventing the soil- 
ing of clothing by oil or grease. 

The car is 28 feet long, its body being 20 
feet long, and the remaining 8 feet being 
occupied by the two platforms. It has a 
seating capacity for 28 passengers, and 
when its compressed air and hot water 
tanks are charged, it can run 16 miles 
without recharging, and is capable of at- 
taining a speed of 15 miles an hour. 

The motorman controls the machinery 
with a little lever only 6 inches long, 
while the rate of speed is graduated by the 
use of valves, by which the pressure of the 
motive power on the engine cylinder, usu- 
ally 150 pounds to the square inch, is regu- 
lated. 

A movement of the lever one inch tothe 
right lets off the brake and starts the car, 
while a movement one inch to the left puts. 
on the brake and stops the car, and a fur- 
ther movement to the left starts the car 
backward. These movements can be 
made so easily, and the car started, stopped 
or backed so quickly, that it is contended 
danger of accident is reduced to a min- 
imum. 

The wheels and the hot water and com- 
pressed air tanks, which are underneath 
the cir, are concealed by a drop, or cur- 
tain, composed of slats of wood. 





By subscribing for ‘‘ COMPRESSED AIR”’ 
you will be repaid by securing the best in- 
formation that can be obtained on this im- 
portant power the value of which is con- 
stantly growing in importance. 


q 
| 
i 
i 
h 
{ 











80 COMPRESSED AIR. 


PUMPS VS. COMPRESSORS FOR 
SHOP USE. 

We had thought that everybody was 
convinced of the fact that air for shop use 
cannot be economically compressed in air- 
brake pumps, but if the May meeting of 
the Central Railroad Club is correctly re- 
ported in the Buffalo papers (and these re- 
ports are usually official), a committee 
submitted a report on air-brake testing 
plants in which they advocated the use of 
pumps instead of compressors, on the score 
of economy, and in the discussion that 
followed, Mr. Higgins, of the Lehigh Val- 
ley, and Mr. McKenzie, of the Nickel Plate, 
were the only dissenting parties. 

Unfortunately for the committee, if their 
opinions are correctly quoted, it can easily 
be proven that it is economy to replace 
even a single pump with a compressor, 
and, in testing plants adjacent to shops 
where air can be used for other purposes 
also, thus requiring the capacity of several 
pumps, their use instead of compressors is 
extremely wasteful. 

Comparisons between the large steam- 
air compressors and pumps have been made 
in the past, but we are not aware that any 
attempt has been made to show the rela- 
tive economy of pumps and small steam or 
belt compressors. 
be well to inquire into the matter. 
years ago the writer made some tests of 
8-inch brake pumps in which it was found 
that for every pound of steam passing 


For that reason it may 


Two 


through the pumps there was on the aver- 
age about 2.25 cubic feet of free air com- 
pressed to 70 pounds pressure. 
1,000 cubic feet of air compressed there is 
therefore required 445 pounds of water, 
and if the evaporation of the boiler sup- 
plying the steam is taken at 8, the coal re- 
quired is 55.6 pounds. The capacity of one 
8-inch pump with 80 pounds of steam is 
about 1,000 cubic feet per hour, and if we 
assumed that the pump ran the equivalent 
of 10 hours per day for 300 days in a year, 


For every 


the annual coal consumption is 55.6 ~ 10 
< 300, or 83 tons. Asitis seldom that a 
single pump is of sufficient capacity fora 
yard or shop, and as even the smallest belt 
compressors are usually of the capacity of 
two such pumps, we will first make a com- 
parison on the basis of 2,000 cubic feet of 
free air compressed per hour, requiring 
two pumps consuming 166 tons of coal per 
year. It might here be remarked that as 
the speed of pumps vary considerably with 
slight differences of pressure, it may rea- 
sonably be urged that one pump might be 
made to do this work if higher steam pres- 
sure were used; but if this is done the coal 
consumption is not altered materially, 
nearly the same amount of steam passing 
through one pump instead of two. 

In considering compressors of small ca- 
pacity, those driven by belts must not be 
overlooked. We find by investigation 
that in this type about 2.8 horse power is 
required at the belt for each 1,000 cubic 
feet of air compressed per hour. If the 
shop engine consumes 3'3 pounds of coal 
per horse power per hour and the loss in 
transmission by shafting, belts, etc., is 4o 
per cent., the coal per horse power at the 
compressor becomes 3.5 — .6 = 5.8 pounds, 
and for compressing 2,000 cubic feet of air 
it is 2.8 « 2 & 5.8 = 32.4 pounds. For a 
year of the same number of hours as be- 
fore, the consumption is 32.4 10 X 300 
= 45% tons. 

In a steam compressor the horse power 
per 1,000 cubic feet of air compressed, in- 
cluding the internal friction of the engine, 
we will take as 3.2, though it will vary 
somewhat with the construction of the 
compressor. In one having only 2,000 
cubic feet capacity per hour, a_ horse 
power cannot be expected on less than 4% 
pounds of coal with the evaporation we 
have assumed, and it might easily be more. 
Taking it at that figure, the annual con- 
sumption would be 3.2 x 2 < 4.5 > I0 
300 = 43 tons. 

Now a belt compressor of 2,000 cubic feet 
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capacity per hour and provided with an 
automatic regulator or governor, can be 
fought for;from{f$200 to $250, and a steam 
compressor [of {that¥capacity will !cost in 
the} neighborhood of $350. Two brake 
pumps, even if they are not new, will rep- 
resent an investment of from $100 to $200, 
according to their age. The comparison 
between the two types of compressors and 
the pumps might be summarized in tabular 
form thus: 


8x 


designed and is almost beyond criticism 
when on an engine, it is in the wrong 
place when compressing air for shop uses. 
If managers, purchasing agents and others 
who wield the blue pencils that occasion- 
ally disfigure requisitions, could be made 
to realize these facts, there would be more 
compressors purchased, for many officials 
in the mechanical departments who know 
the wastefulness of pumps cannot induce 
their managements to purchase compressors. 





| 


From the columns showing the annual 
saving and the same capitalized at 6 per 
cent., it will be seen that if the air-brake 
pumps were to be had for nothing it would 
still pay to buy the compressors if they 
cost less than $2,000. Perhaps a more 
striking way to view it is that if a road 
were offered two pumps and a_ bonus of 
$1,500 with them, their use to be confined 
to pumping air for shop use, it would be 
wise to refuse the offer and to purchase a 
compressor at market prices. If only one 
pump were needed it would still pay to 





buy a compressor of the size mentioned 
above, and the saving per year in fuel 
would still be more than $50. 

We think the above figures are fair and 
not in the least exaggerated. If anyone is 
disposed to quibble over some of the items, 
let him consider what the comparison 
would become according to his own figures 
if coal were at the same time taken at, say, 
$2.00 per ton, a price which many pay 
for it. 

The figures seem to prove conclusively 
that though the air-brake pump is admir- 
ably adapted for the service which it was 


| | 
| Cost of | 


Value of Coal Con-'fuel, per) Saving Saving 
picesiccel sumed in) - ~ capital- 
| invest- [ons per, 2nnum,| per lized at 6 
| ment. | annum. |@t $l per, annum. lper cent. 
| ton. | 
} | | | 
7 weg * caichal | 
I'wo second-hand pumps...) $100 [166 toms.) $166 50 |......... |...... 
One belt compressor...... wd | 48% 48 50) $117 | $1.958 
One steam compressor... 350 48 “| 43 00 123 =| ~~ 2,050 
| 
' 





Before closing, we might make a brief 
comparison between a compressor, with a 
capacity of about 18,000 cubic feet of free 
air per hour (a favorite size with some 
roads), and pumps of the same capacity. 
On the same basis as the previous compari- 
sons, but assuming that the compressor can 
furnish a horse power on four pounds of 
coal, the annual fuel bill for the compressor 
would be $346, and of the pumps $1,500. 
This is not an ideal case, for we know of one 
company that had ten air pumps in its 
shops and now has in their place one large 
duplex compressor. The latter almost 
pays foritself in one year, with coal at only 
$1 per ton.—American Engineer. 





Trolley Car Agnosticism. 
Evangelist—My dear man, don’t you be- 
lieve in a guiding power overhead ?”’ 
The Reprobate—No, sir! I’m an advocate 
of compressed air motors. No overhead 
system for me.—Prooklyn Life. 








COMMUNICATIONS. 


Editor of COMPRESSED AIR: 
ROME, N. Y., June 24, 1896. 

DEAR SIR—In a previous communica- 
tion was briefly outlined how I became in- 
terested in compressed air. 

Before discussing engineering matters, I 
propose to give some experiences with 
‘‘ capitalists.’’ Speaking generally, there 
isa class of quasi capitalists and promoters 
who are cold-blooded, impecunious and un- 
scrupulous, and who are continually on 
the lookout fora grab. They put on airs 
of great respectability, wear good clothes, 
and give an impression that they command 
unlimited resources and influence. As a 
rule, they are living on their wits, and they 
stick like leeches when they get a hold. 
This will in a measure serve to illustrate 
how compressed air has had to battle for 
existence and recognition, and explain 
how it has been so often ‘‘tried and proved 
a failure.’’ 

Is is true that some very bad engineer- 
ing and false theories have also in a great 
measure contributed to these failures, as 
we can see by looking up the patent rec- 
ords. These are the work of amateur en- 
gineers or crank inventors, as a rule; but 
the capitalist or promoter cannot distin- 
guish between them and those which have 
real merit. 

Ordinarily it is difficult to enlist the co- 
operation of men of financial standing and 
influence ina new venture, more especi- 
ally where large capital is required, as is 
the case with compressed air. It is appar- 
ently such a plain, simple and ordinary 
means of storing and transmitting energy, 
and so devoid of mystery, that people have 
not had such a superstitious reverence for 
it as for electricity. Now, however, a re- 
vulsion of feeling is setting in, and we are 
on the eve of a reaction. Compressed air 
is gradually taking the place of electricity 
in many of its uses. Electricians and those 
having large investments in electrical in- 
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terests are becoming alive to this fact, as 
may be noticed from the desperate manner 
in which they are hammering compressed 
air in the electrical journals. 
find it necessary, in order to keep the 
electrical boom alive, to have sensational 


They also 


electrical exhibitions, where the assistance 
and influence of prominent men is sought, 
to send messages around the world and 
keep up the hurrah. 

In the summer of 1876, during the time 
that improvements were being made in the 
Scott-Moncrieff ‘‘ air car,’’ 
Scotland, a gentleman from New York 
called and introduced himself as interested 
in compressed air motors for street rail- 
ways. He said he was a great believer in 
its ultimate success, and having read of the 
Scott-Moncrief motor in the newspapers, 
was anxious to see it. He was invited to 
take a ride, and was evidently much 
pleased with what he saw. He then told 
me that he was one of a syndicate which 
was backing an ‘‘inventor’’ in New York 
to ‘‘invent’’ a compressed air street car, 
and that they had spent $25,000 without 
result. This ‘‘inventor’’ was an amateur. 

After some irregularities in financial 
matters, I resigned my position with the 
above parties and determined to become 
‘inventor’? myself; it had a fascination 
for me, and I made a proposition to an old 
apprentice mate to join me, provided he 
would supply funds. An agreement was 
made, and we filed an application for a 
patent. We then entered into negotiations 
with the Edinburgh Street Tramway Co. to 
build a motor car. They very favorably 
considered our project, and agreed to fur- 
nish us every facility. We had completed 


in Glasgow, 


our plans, and were getting estimates to 
have the work done, when an engineer 
from New York came to me with a letter 
of introduction from my former visitor. 
He stated in the letter that the bearer had 
been sent to examine my plans and report 
to the New York syndicate, and if the re- 
port was favorable I would be sent for. He 
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remained a week, during which time we 
disclosed our plans freely, and entertained 
him highly, taking him around to various 
places of interest in Scotland. 

Before leaving I gave him to understand 
that as I now had a partner, we would both 
have to go. He thought this would be 
satisfactory, and expressed himself as very 
favorably impressed with our plans. 
Shortly after his arrival in New York we 
received the following cablegram : 

‘Everything satisfactory. Take Satur- 
day’s steamer.”’ 

Saturday’s steamer arrived in New York 
on the glorious Fourth of July, 1877, with 
both of us on board. 

The day following our arrival we had a 
conference with the leading members of a 
new syndicate which had been organized, 
and found that an agreement had been 
drawn up and signed by all the parties 
thereto, including ourselves. Our Ameri- 
can engineer friend had acted as our attor- 
ney, Claiming that we had given him a 
verbal power of attorney, which was false. 
It was supposed that as we were ‘‘ green- 
horns,’’ we would acquiesce and ratify it. 
In this they were mistaken, and a new 
agreement was drawn up which was more 
equitable. It transpired afterwards, that 
our being sent for was a secondary consid- 
eration. Our American Engineer had rep- 
resented, on his return, that he had seen 
our plans, and that they were just his idea. 
The syndicate was therefore organized 
without us, and our American friend ap- 
pointed engineer, all having equal shares. 

It fortunately happened that he had no 
experience designing machinery, and 
knew nothing of the subject he had under- 
taken. He therefore on the following 
day represented that he would have to hire 
help, and advised that as we were familiar 
with the subject, they had better send for 
us as his assistants. This was agreed to, 
and oue of the “‘ capitalists’’ of the syndi- 
cate was induced to withdraw, so that we 
night have his share between us. ‘This 





was one of the terms of agreement submit- 
ted to us on arrival. ‘The new agreement 
put us on an equal footing, and we set 
about getting out our first motor. 

It very soon became apparent to ‘us that 
our American associate was more orna- 
mental than useful, and this was fully as 
apparent to himself. He tried, however, to 
make up for it in a social way. He also 
impressed upon us the importance of our 
being loyal to each other. This, of course, 
was so that we would not ‘‘ give away’’ on 
him. He further represented to us that we 
had better get out of town to build our first 
motor, as the others would be dropping in 
on us all the time, criticizing and finding 
fault, and we would have no peace. To 
the other members he represented that it 
would be judicious to get out of town and 
locate in some quiet place, where patent 
pirates would not spy on us and steal our 
‘‘inventions.”? They highly commended 
his good judgment and forethought, the 
result being that we located at Newburg on 
the Hudson, quite a safe distance from all 
kinds of molestation. 

I can see now that his real motive was to 
conceal from the others, as long as possi- 
ble, his utter incompetence. While in 
Newburg he contrived to handle all the 
money in paying shop and hotel bills, and, 
as we found later, had charged $2 per day 
for each of us for ‘‘extras,’’ which we 
never got. 

It was only a few months before he was 
found out, and upon the organization of 
our company, after a successful test of our 
first motor, he was dropped, while I was 
appointed chief engineer, and my friend 
assistant engineer. 

In my nextI propose to give some of the 
inner workings of the ‘‘ company.”’ 

Yours truly, 
ROBERT HARDIE. 


Editor of ‘‘COMPRESSED AIR” :— 
On reading an article in the last number 
of your useful little journal, entitled 


‘Pumping by Compressed Air,’’ I was 
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somewhat surprised to see that you attri- 
buted the working of the Pohlé Air Lift 
Pump and its kind to the air acting asa 
piston, forcing the water in sections to a 
higher elevation, on the same principle as 
that of a common chain and button pump. 

I believe this is the wrong conception 
of pumping water under the conditions in 
question. 

I have had occasion to experiment very 
largely in this direction, and before active 
work I adopted a different theory that was 
fully proven by later practice. 

This was that the air, mingling with the 
water after its discharge from the air pipe, 
lightened the water to the extent of its 
impregnation, and so creating a mixture 
whose equilibrium can only be established 
with the solid columns of water surround- 
ing it by its raising higher. 

This height will be proportionate to the 
amount of air in volume contained in the 
water. 

This theory can be nicely illustrated by 
bending a glass tube in the shape of a letter 
‘*U”’ and placing soap-suds in one leg and 
water in the other ; it will be seen that the 
lighter suds will rise to a height compared 
to the solid water in proportion as they 
weigh in bulk. 

Upon this theory I have obtained the 
best results in lifting water. 

I first reasoned that if this was the cor- 
rect theory, the slower the air traveled 
upward the longer I would have it to do 
the displacement act, and I accordingly 
constructed a jet on the end of the air pipe 
similar to the opening in a common steam- 
whistle, so that I would divide the air into 
as small particles as possible, knowing 
well that it required a longer time for a 
small bubble to travel upward than it did 
for a larger one. 

The results attained fully justified my 
theory. 

Comparison with an air nozzle of the 
Pohlé type, with the same amount of open- 
ing, gave a difference of 10 per cent. in 


favor of my construction. 

I will also say that there was no eduction 
pipe used; the air pipe was simply low- 
ered down in the 8-inch well to a depth of 
160 feet, and the water was lifted about 
30 feet. 

EUGENE BIDDISEN. 
The Portland Gold Mining Co., ) 
Victor, Colo., July 30, 96. f 


IMPRESSIONS MADE BY THE COM- 
PRESSED AIR STREET CAR, 


During the early part of this month a 
test was made of the Hardie Compressed 
Air Street Car Motor on the street railway 
in New York that runs through 125th 
street to Fort Lee Ferry, and the tests 
prove the system feasible and economical. 

We have teen accustomed to the easy- 
going horse car that carried us along ata 
little faster gait than we could go ourselves, 
and which saved our legs but killed the 
horses. But we became attached to the 
horse car and its peaceful jog, even if it 
didn’t take us along as fast as we wished, 
As distances became greater it was neces- 
sary to adopt other means of transit. Elec- 
tricity was plunged on the public with 
force as irresistible as itself. Experiments 
were made, and as they proved that loco- 
motion could be accomplished by it, it 
was put in practice by promoters whose 
zeal and money were lavishly spent to es- 
tablish it. Thus the trolley came into use 
and it proved its capacity and carries us 
along with startling effects. People toler- 
ated the overhead wire, with its deadly 
inhabitant. Many innocent lives have met 
shocking ends because of the trolley, until 
it has become the curse of cities and the 
enemy of the family. No wonder that it 
has called down imprecations, and that a 
dangerous hostility to it has developed. 
In one city alone over 200 lives have been 
crushed out. There is no doubt that the 
personal hostility of those who suffered 
these losses and were affected by these 
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deaths would alone prove dangerous to its 
interests. 

To minimize the dangers to which 
human life is put is the constant occupa- 
tion of many deserving men; and he who 
extirpates the trolley and gives us some- 
thing that lessens the danger, is worthy of 
a crown. 

The cable car, too, has its limitations 
and its dangers, and can be classed in the 
saine category with the trolley, only that it 
may be stopped more easily and runs more 
slowly. 

The line on which the compressed air 
car is now being tried is a cable line, and 
there are a great number of cars always 
running. 
wiched in 


The compressed air car is sand- 
between the cable cars, and 
takes passengers the same as the rest. 

On Monday, August 3d, the writer 
boarded this compressed air car almost at 
the end of the second trip. Each trip is 
2% miles, and two trips are made by one 
charging of air power. The car is about the 
same in appearance as any other first class 
street car. The compressed air is stored in 
tanks under the seats. An ordinary arrange- 
ment for controlling the movements of the 
car is on each platform. As the car neared 
the end of the route, it was sidetracked on a 
little spur of track that had no cable groove. 
Two cable cars followed our car on the 
regular track, and got ready to go back. 
A great commotion took place as each car 
started. ‘The gripman stood with lever in 
hands, eyes starting and nostrils dilating. 
Men were running back and forth, signal- 
ing and shouting. When all seemed to be 
ready, the shout came, ‘‘Let ’er go!’’ and 
with a jump and stretching and unre- 
strained energy, it pounded its way until 
it reached a point where the grip could be 
released, when the speed was relaxed and 
This 
performance is witnessed every day at ter- 
minal points and at curves, and the dan- 
gers are so evident that a prominent place 


the car became manageable again. 


on Broadway, New York, is known as 
‘‘Dead Man’s Crossing.’’ While this 
Comanche-like ceremony was being enact- 
ed our car stood awaiting its turn. When 
it came, the motorman turned the lever 
one inch and the car moved forward with 
the ease of a ferryboat as it leaves its slip. 
It proceeded with a quiet that was only 
punctuated by the fierce bell made neces- 
sary by the trolley and cable. I stood on 
the front platform and observed the faces 
of people who waited to get on. They 
stood and looked upon the noble carriage 
as if it were a chariot of peace. 

As we passed over the iron-paved road- 
bed that indicated the presence of under- 
ground fixings, with riveted ‘‘frogs’’ and 
manholes, the little gate at my side rattled 
in its socket, and I called the attention of 
the assistant to it, for it was annoying. He 
said it could easily be repaired. It struck 
me then that such a little thing would not 
be noticed on the trolley or cable cars, 
with their fierce grindings of gears and 
grips. The sputtering of fire and the slid- 
ing grip drown everything save the might- 
iest sound or piercing cry of a victim. The 
ride was otherwise uneventful. The fact 
stands that this car runs and is controlable 
and safe. The fact that it made this trip 
with first class results is evidence that it 
can continue to do so. In view of experi- 
ence herein stated, there is no obstacle too 
great, no amount of money that should not 
be spent to further this enterprise to a suc- 
cessful end. The result at stake is full of 
interest to all. It involves adjuncts to 
progress that must be promoted, rapid 
transit, peaceful conditions and safe appli- 
cation. 

As I stepped from the car at Third ave- 
nue and 125th street, a man stood on the 
curb looking wistfully at this car as it 
moved along. Heturned away and said: 
‘‘T am glad to see it come; it’s too late for 
me, though; that cable killed my little 
girl,’’ 
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STONE-CUTTING BY AIR TOOLS. 

Perhaps the most marked improvement 
in the stonecutter’s art since the stone age 
has been the introduction of the 
compressed air. For centuries the hard, 


use of 


unyielding stone had been fashioned into’ 
shape by the ceaseless efforts of the ham- 
mer and chisel; and while other trades 
adopted newer and cheaper methods of 
manufacture in rapid succession, no means 
could be devised to hasten 
processes of stonecutting. 
The arm of the carver could only deliver 
a comparatively small number of blows 
per minute, but bythe use of pneumatic 
carving tools this number was multiplied 
to such an extent that the blows following 
each other in rapid succession are in effect 


the tedious 


one continuous blow. 

As the cutting power is always ready, 
the carver had merely to guide the machine 
and chisel. He can thus give his whole 
attention to his work, and the result is 
shown in the work 
accomplished, and the work is done much 
better. 

These 
complicated and liable to injury, and the 
continual 


increased amount of 


tools were crude at first, being 


breakdowns were a_ constant 


source of annoyance. They have been 
greatly improved and simplified until the 
latest and best types are but very simple 
in their make up, i.e., the cylinder or case, 
and plug for same, and the hammer or 
piston that delivers approximately 20,000 
The first 
tools introduced were operated at 15 to 20 


blows per minute on the chisel. 


pounds air pressure, as a higher pressure 
caused them to vibrate or ‘‘kick’’ to such 
an extent that the operator could not hold 
them. Now, however, $0 pounds pressure 
handled, as the 


‘‘kick’’ has been overcome by the intro- 


is easily disagreeable 
duction of an air cushion which stops the 
hammer from striking the cylinder head 
on the up stroke. The do 
run continuously as formerly, and 


machines not 


now 


AIR. 


only use air while actually employed in 
cutting, and automatically stop the instant 
the chisel is removed from the stone. Soon 
after hand tools became widely used, a 
need was felt for a machine to surface 
granite, and a large and powerful pneu- 
matic tool mounted on a radial arm, which 
isin turn supported on a vertical column 
or post, met the needs of the cutter. These 
powerful machines eat away granite at an 
astonishing rate, and have no difficulty in 
surfacing 60 or more square feet per day. 

With the introduction of compressed air 
into the stone-cutting establishment, other 
uses were soon found for such a tractable 
servant, and now compressed air operates 
the overhead traveling cranes and _ hoists, 
pumps, sand and water for gang saws, 
blows the blacksmith’s fires, and operates 
the quarryman’s rock drills, gadders, 
channelers, etc. 

No doubt in the future still other uses 
will be found for compressed air, and any 
one putting in an air plant would be wise 
in making ample provision 


for future 


needs. 


The Uses and Advantages of a Public Sup- 
ply of Compressed Air. * 


BY FRANK RICHARDS. 


It occurs to me that it will be of interest 
to many 
chinist,’’ 


readers of the ‘‘ American Ma- 
and that I 


actual, practical service to many of them, 


will be doing an 
if I try to put in easily readable shape some 
statement of what could be done—say in 
any of the large cities-—if a supply of com- 
established and 
maintained, and the air distributed to all 


pressed air should be 


customers who should want it, as water 
and gas are now so universally provided. 
There are no difficulties or uncertainties 
whatever in the way of establishing a gen- 
eral compressed air supply. Air compress- 


* ‘American Machinist.”’ 


Ne EOIN Dp ccd SR 


Goat EE 


CMDS ME TBR oe 


oe A 


Po 


aS, 


RES 2.8 oR iE 





es 


rs, 


es 
ny 
ise 


rest 
Ma- 
an 

em, 
me 
y in 
om- 
and 
9 all 
ater 
d. 
ities 
gen- 
ress- 


pe i inc at 








Wa 


KOK 


CoP RE ab Res on 


hla sca a Ml 





COMPRESSED 


ors of considerable capacity are now made, 
and nearly as well understood as the steam 
engine, and their performance can be com- 
puted and guaranteed with great accuracy 
and reliability. The conveyance and dis- 
tribution of the compressed air involve no 
difficult problems, no experimenting, no 
risks, no enormous 


expenses, Compara- 


tively small pipes will convey a great 


amount of power, and they can be cheaply 


laid, and made and kept tight, by the re- 
sources of evervday mechanical skill No 
expansion strains of any importance occur 
iS with steam pipes. T) { 111 iS cle \ re 
to customers, can be metered as accurate] 
is ervthing r cal col t- 
d upor oro sine isis 
It \ ( I latter end ithe 
lan at ( 1 to vo into a detailed 
col dlerati the cost ¢« the compress 
plan oO . itenance d op 
on, Wi ‘ ot ts constructio 
cd arrai ! It will be better first to 
vhethe e service would be worth 
wnvthing to us—and if so, how much—be- 
fore pro eeding t onsider the cost of it. 
It is necessarv at the outset to determine 
what pressure of air shall be maintained in 
the system, as the scope and mode of its 


employinent must, to a certain extent, be 
We 
100 pounds, 

at this 
} 


may be better adapted 


limited or controlled by that. may 


assume, then, a pressure of 
gauge, which, upon the whole, and 


stage of the game, 


to an all-around service than any other 

pressure, although much might be said in 

favor of a pressure much higher. 
Although, as I 


now 


said above, we will 
detail the cost of 
pressing and delivering the air, 


not 
consider in com- 
still, in 
order to have some practical idea of the 
cost—and, therefore, the saving or the loss 
in the use of under the 


conditions which we may mention 


the air, various 
-it will 
to have some approximate 
figures for a standard by which we may 


be desirable 


measure the economy of the air service as 
compared with other means applicable to 


each individual case. 

It is generally found to be most conve- 
nient in making computations or compari- 
sons, or in keeping records or accounts 
pertaining to compressed air practice, to 
conduct all such trancactions upon a free- 


air | Free 


Dasis 


the volume that we 
lave at the beginning and at the termina- 


iir is 


+ 


tion of compressed air operations; but dur- 





ing the use of the air, the volume will be 
less and will \ it different stages. Sup- 
posing t ir to compressed at or near 
thi leve it normal barometric 
Ess he \ ‘ 1ally delivered at 
Ss vauve pressure, and at normal 
I will be onl o4 of the vol- 
1 ¢ Y ) «x vic feet of free 
ctu delivered to the cus- 

( t cubic feet 
J esun the1 or the sake of 
et e Cc eatnre before usin our 
com ed air practice, that the air is de- 
\ ¢ » the consume t an established 
nd uniform rate of five cents per thousand 
cubic feet of free air—the pressure main- 
tained being, as before assumed, 100 pounds 
by the gauge. This estimate of cost is, for 
the esent, to be taken entirely upon 
trust though I could easily show that 


the rate would be a perfectly safe and prof- 
itable one for a company who should un- 
dertake the compressing and furnishing of 
the air and develop sufficient business in 
it. With coal (and not talk- 
ing any nonsense about utilizing idle water 
powers, the 


at $5 per ton 
} 


where water is running to 
waste, and where consequently it would 
cost nothing), the total fuel cost for com- 
pressing the air under the above conditions 
would be decidedly less than two cents per 
thousand feet of free air. 

The establishment of a public supply of 
compressed air could not fail to open for it 
a wide field of usefulness. It isan unde- 
niable fact that it can boast a range and 
variety of applicability, a Briarean dexter- 
ity, possessed by no other transmissible 


medium. To some extent, in the single 
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function of power transmission, it would 
find itself in competition—or, 
comparison—with the 


rather, in 
hydraulic system, 
with steam, and with electricity. Water 
transmitted under pressure of 1,200 pounds 
or more, is in use in various cities of Great 
Britain; and though the range of 


5S 


its use- 
fulness is restricted to power transmission 
alone, and that only under narrow condi- 
tions of application, it is still an estab- 
lished success, and moderately remunera- 
tive toits promotors. Steam, though ex- 
cellent in the development of power when 
it gets at its work, and though also avyail- 
able as a conveyor of heat, is not a good 
traveler, and its inability in this particular 
Ilec- 


most 


is fatal to its extensive employment. 
tricity, upon the other hand. is the 
sprightly and ubiquitous of travelers, anda 
ready distributor of both light and power— 
the latter almost exclusively by means of 
whirling motors and trains of re 
mechanism, while air may communicate its 
power in various ways—by the motor or 
engine at high speeds, or by slow, dead 


pressure when so required; and in addition 
to its universal adaptability for power 
transmission, it has numerous other modes 


of making itself useful 
sessed by it alone; and it has, above all, 
the unique advantage of costin 
except as it is used, and that it charges 
only for its actual services when employed. 


Pneumatic Dispatch Tubes. 


It is announced that Philadelphia is to 
be the first city in the United States to be 
generally equipped and gridironed with a 
system of pneumatic dispatch tubes, for 
mail matter, telegrams and light packages. 
The pioneer American pneumatic tube for 
postal service was put in operation in 
Philadelphia a few years ago, and isa great 
practical success, It is about a 
in length, extending 
adelphia Stock 


half mile 
the Phil- 
Exchange to the Post 


trom 


Office. 


and is capable of carrying 


The tube is 6% inches in diameter 
18,000 letters 
per hour. 

There are some private or semi-private 
installations of pneumatic dispatch tubes 
in use in this country by the telegraph offi- 
ces and the newspapers, but generally we 
are far behind European cities in our ap- 
preciation and use of this means of trans- 
mission, The system has been in efficient 
operation for years in London, Paris, Ber- 
lin and Vienna. The systems employed in 
these different cities are quite different 
from each other in the details of construc- 
tion and operation. For instance, London 


uses what is known as the radial system, 


and Paris uses the circuit system. In Lon- 
don, both outgoing and returning tubes 
are laid radiating from a central station; 
while in Paris a single pipe from the cen- 
tral station makes a circuit of outlying 
stations and returns to the starting point. 
The circuit system is used in Vienna, but 
in Berlin the 
the radiating 


circuit has been changed to 
evstem. 

The tuLes employed in all the European 
installations are of 


comparatively small 


diameter. Jondon operates 42 stations 


and 34 miles of tubes, carrying, it is esti- 


mated, 57,coo messages per day. Paris, 


with less than 20 stations, transinits nearly 
as many messages as London. Berlin has 
38 stations and 28 miles of double tubing. 

In the details, both of construction and 
operation, there is quite a diversity of 
practice. In the 


riers are operated upon by the propelling 


London individual car- 
force; in Paris, pistons take long trains of 
carriers after them. In some cases a 
vacuum in front of the carriers is created, 
and in others compressed air operates be- 
hind them, or sometimes a combination of 
both methods is employed. 

The sticking of carriers in the tubes is a 
serious occurrence, but means have been 
devised for meeting such a contingency. 
The fine system of sewers in Paris leaves 


all the tubes in that city easily accessible. 
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When a pipe is obstructed a diaphragm is 
attached to the end of it, anda pistol shot 
is fired into the tube through an opening 
just below where the diaphragm is placed. 
The sound acting on the diaphragm, closes 
an electric circuit and makes a mark on a 
chronograph. ‘The sound wave traveling 
through the tube, meets the obstruction 
and is reflected, and upon its return makes 
another mark on the chronograph. The 
interval of time indicated by the chrono- 
graph gives a ready means of determining 
the distance of the obstruction from the 
end. 

We should be able now in this country 
to make a fine exhibitand a great success 
of pneumatic transmission, as we have the 
benefit of forty years of European ex- 
perience.—Almerican Machinist, 


COMPRESSED AIR. 


(CONTINUED. ) 

We would here have a case of reheating 
by natural conditions, and the possibility 
of obtaining more power at the motor than 
was expended at the compressor is made 
apparent. 

All this appears to be but theory, yet the 
value of the argument lies in the fact that 
it points to what may be accomplished in 
the future and to the importance at pres- 
ent of low initial temperature at the com- 
pressor and high temperature at the motor. 
It isa common thing to see air compressors 
at work in engine rooms drawing the air 
into the cylinder at the temperature of the 
engine room, which, in many instances, 
especially in winter, is 50 degrees higher 
in temperature than that of the air on the 
outside. Even where air compressors are 
used with concentrated inlets made for the 
express purpose of being connected with 
the atmosphere from the outside, this 
question of economy by low initial temper- 
ature is frequently neglected. For every 5 
degrees by which the initial temperature of 


59 


the intake air is lowered, there is a gain of 
one per cent. in volume. 

It is not a difficult matter to construct an 
air compressor plant where the intake air is 
made to pass over refrigeration pipes. In 
cities where ice-making plants are in oper- 
ation, the best point to place the air com- 
pressor is alongside the ice-making ma- 
chines, the combination of the two indus- 
tries being advisable. 

On the other end of the line reheating is 
of great importance. A perfect reheater 
has not yet been found, though at this 
time reheaters are in use which give prac- 
tical results. It has already been demon- 
strated that compressed air may be in- 
creased in temperature and thus propor- 
tionately increased in volume and efficiency 
by the application of heat in a very 
economical manner, the quantity of coal 
consumed in proportion to the gain in 
economy being very small. 

Mr. Robert Hardie, in his experiments 
with a pneumatic motor using a hot water 
reheater, has figured the cost of reheating 
at one-eighth the coal required at the com- 
pressor. -rofessor Haupt, referring to 
this heater, makes the following state- 
ment: 

‘The power required to compress 1,000 
cubic feet of free air to 2,000 pounds per 
minute would be 400 horse-power, consum- 
ing 1,200 pounds of coal per hour at a cost 
of $1.80 (at $3 per ton), and the cost of re- 
heating would not exceed 22 cents to 
double the work performed. That these 
statements are not simply theoretical de- 
ductions have been proved by actual tests. 
The Rome air motor when using a re- 
heater ran fourteen miles on a consump- 
tion of 308 cubic feet of free air per mile. 
When the air was not reheated, the con- 
sumption of air per mile was 661 cubic 
feet.” 

The first loss in air compression, that 
due to the fact that the heat produced can- 
not be maintained, is an unavoidable loss. 
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The second loss may be called the influ- 
ence of the heat of compression, and is due 
to the fact that this heat increases the rela- 
tive volume of the air and resists com- 
pression. This heat of compression has 
long been the defe notre of air compressor 
builders. At first it seriously affected the 
valves and packing, and this served as an 
argument in favorof injecting water into 
the cylinder, the claim of manufacturers 


being that by keeping down the heat of 
compression repairs would be less and acci- 


dents due to the destruction of parts by 


heat would be avoided. 

The injection of water into the air cylin 
der is usually known as the Colladon idea. 
Compressors built on this sys Lv 
shown the ‘highest isothermal result 


is plain that the injection of cold wate 

the shape of a finely divided spray di- 
rectly into the air during compression will 
lower the temperature to a greater degre 
than to simply surround the 


parts by water jackets. 
Two systems are in use by whicl 
attempted to absorb the heat during com 
pression. These systems divide air com- 
pressors into two classes 
(1) Wet compressors. 
(2) Dry compressors. 


A wet compressor is one which intro 
duces water directly into the cylinder du 
ing compression. 

A dry compressor is one which admits 


no water to the air during compression. 

Wet compressors may be subdivided into 
two classes— 

(1) Those which inject water in the 
form of a spray into the cylinder 
compression. 

(2) Those which use a water piston for 
forcing the air into confinement. 

The advantages of water injection dur- 
ing compression are as follows: 


(1) Low temperature of air during com- 





AIR. 


pression, hence a reduced mean resistance 
and a saving of power. 

(2) Increased volume of air per stroke, 
due to filling of 


clearance spaces with 


water, and to a cold air cylinder. 


3) Low temperature of air immediately 
after compression, thus condensing moist- 
ure at the air receiver. 


(4) Low temperature of cylinder an 


valves, thus maintaining packing, etc 


(5) Economical results due to 
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sion of moist air. See Table No. } 
The first advantage is by far the most 
important one, and 1s realivti Oo 


water injection in ait 


i Iie ercentave of Work o I? SS10 
t ir) which is con ( i 
st when nn oling system is us sas 
lows 
Compressi ) LIMOS 5 
| 
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We see that in compressing a1 


tmospheres, which is the usual practice 


the heat loss is 21.3 per cent., so tha 


keep down the temperature of the air du 
compression to the isothermal line, we 
save this loss. 


] 


The best practice in Amer 
t loss down to 6 


ic his heat 


has brought 
per cent. (old Ingersoll Injection Air Com- 
, While in heat loss 


pressors Europe the 


has been reduced to 1.6 per cent. Steam- 
driven air compressors are usually run at a 
piston speed of about 350 feet per minute 
or from 60 to So revolutions per minute of 
compressors of average sizes, say 18 inches 
diameter of cylinder. Sixty revolutions 
per minute is equal to 120 strokes, or two 
strokes per second. An air cylinder 18 
inches in diameter filled with free air once 


every half second, and at each stroke com- 
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pressing the air to 60 pounds, and thereby 
producing 309 degrees of heat, is thus by 
means of water injection cooled to an €:- 
tent hardly possible with mere surface con- 
tact. The specific heat of water being 
about four times that of air, it readily takes 
up the heat of compression. 

A properly designed spray system must 
not be confused with the numerous devices 
applied to air cylinders by means.of which 
water is introduced. In some cases the 
water is merely drawn in through the inlet 
valves. In others it passes through the 
centre of the piston and rod, coming in 
contact with the interior walls of the air 
cylinder between the packing rings. In- 
troducing water into the air cylinder 77 
any other way, except in the form of a 
spray, has but little effect in cooling the air 
during compression. On the contrary, it 
isa most fallacious system, because it in- 
troduces all the disadvantages of water in- 
jection without its isothermal influence. 
Water, by mere surface contact with air, 
takes up but little heat, while the air hav- 
ing a chance to increase its temperature, 
absorbs water through the affinity of air 
for moisture, and thus carries over a vol- 
ume of saturated hot air into the receiver 
and pipes, which on cooling (as it always 
does in transit to the mine), deposits its 
moisture and gives trouble through water 
and freezing. It is therefore of much im- 
portance to bear in mind that unless water 
can be introduced during compression to 
such an extent as to keep down the temper- 
ature of the atr in the cylinder, it had bet- 
ter not be introduced at all. 

If too little water is introduced into an 
air cylinder during compression, the result 
is warm, moist air, and if too much water 
is used it results in a surplus of power re- 
quired to move a body of water which ren- 
ders no useful service. 
table deduced from 
Zahner’s formula gives the quantity of 
water which should be injected per cubic 
foot of air compressed in order to keep the 


The following 
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temperature down to 104° F. : 





|weight of water|Weight of water 

jto be injected at|to be injected at 
Compression |68° Fah. to keep,68° Fah. to keep 
by atmosphere|the temperature|the temperature 
above lat 104°Fah.in fhs.jat 1049 Fah. 1n 

a vacuum. jof water and perjlbs. of water for 
tbs. of free air. |l cu. ft. of free air 


| 
| 
| 





2 | 0°734 0°056 
3 1°664 0 089 
4 1°469 07113 
5 | 1°701 | 07131 
6 | 1°891 | 0145 
7 2063 0°158 
8 | 2-204 0°167 
9 2 329 0179 
10 2-440 0188 
11 2542 0°195 
12 2634 0 202 
13 | 2-719 0°209 
14 2-798 0215 
15 2°871 0°22: 


| 
| 


W. L. SAUNDERS. 


Mr. S. E. JARvis, of Lansing, Mich., 
the inventor of the Jarvis Compressed Air 
Motor, writes as follows: 

‘‘T have discovered much of value in 
working with my air motor, but have never 
thought much about making it public, as 
few seem to be working on the same lines 
(that is, with low pressures for motor cars) 
as I undertook to perfect. It is a most in- 
teresting line of invention to prosecute and 
develop. 

‘‘In my efforts everything undertaken 
was upon a full-sized scale, with one mile 
of real street car track and one full size 
24-foot car and a small but complete com- 
pressing plant with compressor of my own 
design that produced diagram unsurpassed 
for efficiency in a single compressor. I 
had many different things to contend 
with in getting a coupler that would auto- 
matically, when mounted upon a car and 
when the car was in motion, connect with 
the valve in the main located in the street 
in an effective and practical manner, and 
that would make an air-tight joint even 
with mud and snow upon the valves; but I 
finally succeeded in getting a device that 
would make the contact under any condi- 
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tions of track or weather, in night or day, 
or under two feet of water if required; and 
I could connect with mains, make the joint 
open, the valves take in air and close the 
valves and break the joint in just 3-1oths 
of a single second, as I can prove by a 
diagram taken while doing so. 

“It is quite interesting to look back now, 
after having gone through with all of the 
details and the running of the car several 
thousands of miles—sometimes as much as 
50 miles a day—to see how well and accu- 
rately the devices worked and the care 
with which the car could be handled and 
run, and it is to be regretted that I had to 
discontinue the scheme just as all of the 
details had been reduced down to bed 
rock. But the panic of ’93 and the lack of 
proper financial support put this most 
promising enterprise in the background 
so far that I can at present find no hope for 
its revival. 


COMPRESSED AIR. 


We have something to say ourselves this 
month in relation to our little magazine and 
its mission. First of all we are endeavoring 
to get all the existing literature there is of 
value on the subject of air power, under 
the covers of this publication. It is to 
make known to the general public the 
usefulness of this power in the varied 
activities of manufacturing and domestic 
pursuits. 

Each month we publish some new appli- 
cation wherein compressed air is made to 
accomplish some work hitherto done by 
hand or other method, both laborious and 


expensive. 


As these new applications become known 


they are adopted, hence the necessity of 


publishing this information accurately is 
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important. The wide field open for com- 
pressed air appliances means that commer- 
cial interest in the subject must soon be 
manifested. 


COMPRESSED AIR is the first and only 
publication devoted to the interests of con.- 
pressed air. Its life depends on the patron- 
age of people who are interested in this 
subject. 

The little magazine has thus far met with 
continued approval and support. It has 
stimulated inquiry into this useful power 
that has so long been neglected and mis- 
understood. The notices so frequently 
given to it by the secular press have been 
of the 


because little 


magazine upon the exchange editors desk. 


appearance of the 

Subscribers are being enrolled from all 
parts of the world. Asia, Africa and many 
countries in Europe being represented. 
Our aim is to enroll on our list every shop, 
where the development of mechanical de- 
vices is a matter of importance. Engineers 
and mechanics who would advance them- 
selves may profit by reading this magazine. 

Advertisers have already felt its influence 
upon trade, and those who would secure 
some of it will be benefited by being repre- 


sented in its columns. 


Therefore we look for support in the fra- 
ternity that goes to make up the mechani- 
cal world. Having secured this our scope 
of usefulness will be enlarged and the good 
work of giving valuable information for the 
cash consideration of one dollar a year for 
subscription, will go on merrily and the 
labors of those who have taken up the 
work will be lightened as they see their 


labor being appreciated, 
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WHAT THEY THINK OF “COMPRESSED AIR.” 


From Scientific Mechanic, June 15, 1896. 

We have received several copies of a new 
journal, entitled ‘‘CoMPRESSED AIR,”’ 
published at No. 26 Cortlandt street, New 
York. It is a little monthly paper 
devoted to compressed air and allied 
branches of engineering. There is no 
doubt that a want of such a publication 
exists, though probably not so long-felt as 
in the average case of newborn publica- 
tions. But certain we are that it will be 
longlived, for this science is going to be 
one of great importance in the future. 


From American Engineer, July, 1896. 

‘* COMPRESSED AIR,”’ a monthly publi- 
cation published at 26 Cortlandt street, N. 
Y., isan interesting periodical,and although 
only five months old, it has developed wond- 
erfully in that brief period. The rapidly 
extending use of compressed air for power 
purposes in all kinds of shops, in contrac- 
tors’ work, and in other lines too numerous 
to mention, gives this paper a large and 
growing field. From its pages it is evident 
that its editors and publisher are directing 
the attention of its readers to the thoroughly 
practical uses of compressed air and the 
most economical methods of employing 
that useful agent. That is just what is 
needed, and we can heartily commend the 
pnblication to those who are or ought to be 
interested in the compression, transmis- 
sion or use of air. 


From Machinery, July, 1896. 

‘COMPRESSED AIR,’ 26 Cortlandt 
steeet, New York.—This little paper is 
devoted to the useful application of com- 
pressed air. There is certainly a field for 
this publication, as the widening uses of 
compressed air seem to warrant a paper 
devoted exclusively to it. 


From Farm Implements, June, 1896. 


‘* COMPRESSED AIR.’’—The first num- 
bers of a new publication, ‘‘ devoted to the 
useful application of compressed air,’’ and 
bearing the above title, have reached us. 
The many uses to which compressed air 
may be put are not apparent until the sub- 
ject is studied, and this paper treats the 
matter practically. With an unexplored 
field of such extensive area there should 
be a place for the publishers to do good 
work, It is published monthly by W. L. 
Saunders, at No. 26 Cortlandt street, New 
York. 


Railway Master Mechanic, August, 1896. 

A bright little monthly, called ‘‘Com- 
PRESSED AIR,’’ was recently started in 
New York and has been steadily growing 
in interest and value since its first issue. 
It is devoted to the ample application of 
compressed air, and presents each month 
brief accounts of the latest developments 
along this line. This paper is published 
at 26 Cortlandt street, New York; the price 
is $1.00 per year. 


WE are anxious to publish new and in- 
teresting matter pertaining to the useful 
application of compressed air. The col- 
umns of this little magazine are always 
open to discussions of the subject and in 
any of its phases. 





STERNS BROS., 
46 ANN STREET, NEW YORK. 
Factory, 3357 Atlantic Ave., Brooklyn, N.Y. 


Diamond Drill Rock Boring. 


Prospecting and Well Driving. Tunneling, Mining, 
Bridge and Foundation Soundings. 
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THE WATER QUESTION SOLVED. 


%IF YOU NEED 


MORE es PURER WATER 


s - « WEE EO 3) 


The Ingersoll- Sergeant Drill Co, 


COMPRESSED AIR PUMP DEPARTMENT, 
STATING YOUR CASE FULLY and it may lead to the solving of a perplexing 


problem for you, 








Sa 
is becoming 
y C d Air Pumping *!°"" 
y : ompresse If FUMPMY  pecialty 
at in itself, and this Company is a pioneer in the business. Water 


can be brought from MILES AWAY and deep or shallow wells, 


op at lakes or rivers. 






INGERSOLL-SERGEANT CLASS A COMPRESSOR. 








1) Soe ALSO DUPLEX, 


eh ea, BELT AND CORLISS COMPRESSORS. 
AIR LIFT PUMP. 





Epw. MILLER & Co., Makers of ROCHESTER LAMPS, say :—‘‘The Air Lift system 
is working very satisfactorily.’ 

Another customer :—‘‘The new compressor is working very satisfactorily and we 
will send you an order for another Air Lift Pump as soon as the well is completed. 


THE INGERSOLL-SERGEANT DRILL CO., HEYEMEYER BUILDING, NEW YORK. 
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VALVE LEATHER, 
\ HYDRAULIC LEATHER 
: PUMP LEATHER, 











OF ALL KINDS AND DESCRIPTIONS 
MANUFACTURED BY 


CHAS. A. SCHIEREN & CO., 
Tanners and Manufacturers, 


NEW YORK: 45-5! FERRY STREET. 

BOSTON: 119 HIGH STREET. 

CHICAGO: 46 SOUTH CANAL STREET. 
PHILADELPHIA: 226 NORTH THIRD STREET. 


TANNERY AT BRISTOL, TENN. 





Manufacturers of all grades of 


BAR-STEEL, 


u20— 


Steel Forgings and Steel Castings. 





General Office and Works: Harrison, N. J. — 





New York: 93 John Street. 
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THE PELTON WATER WHEEL 


Embracing in it variations of construction and application 


THE PELTON SYSTEM OF POWER. 


In simplicity of construction, absence of wearing parts, high efficiency and facility 
of adaptation to varying conditions of service, the PELTON meets more fully all require- 
ments than any other wheel on the market. Propositions given for the development of 
water powers based upon direct application, or Electric Transmission under any head 
and any requirement as to capacity. 


Compressed Air Transmission. 


No other wheel is so well adapted to this purpose. Where the head admits, it can 
be attached to compressor shaft direct, and serve for prime mover and fly wheel as well. 


Correspondence Invited. Catalogues Furnished upon Application. Address, 


PELTON WATER WHEEL CO., 


{21-123 MAIN STREET, SAN FRANCISCO, CAL. 
143 LIBERTY STREET, NEW YORK. 


BOSTON. NEW YORK. PITTSBURG. CHICAGO, ST. LOUIS. 


National Tube Works Company, 


MANUFACTURERS OF 


Standard Steam, Gas and Water Pipe. 
Locomotive and Stationary Boiler Tubes. 
Special Flanged Pipe for Compressed Air. 
Pump Columns for Mines. 
Special Light Lap-Welded Pipe, fitted with the 
Converse Patent Lock Joint for Water and Gas 
Mains. 
Cylinders with Dished or Flat Heads for Carbonic 
Acid and other Gases. 


NEW YORK OFFICE: HAVEMEYER BUILDING. 
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McNAB & HARLIN M’F’G CO., 


MANUFACTURERS OF 


BRASS COCKS, 


PLUMBERS’ BRASS WORK, 
Globe Valves, Gauge Cocks, Steam Whistles and Water Gauges, 
WROUGHT IRON PIPE AND FITTINGS, 


Plumbers’ and Gas Fitters’ Tools, 
No. 56 JOHN STREET, : - NEW YORK. 


Factory, Paterson, N. J. 


Wheeler Condenser & Engineering Co. 


39-41 CORTLANDT STREET, NEW YORK, 






For Lt SURFACE 
| i CONDENSERS 
MARINE 4 Mounted on 
and Combined Air 
STATIONARY ant 
SERVICE. — 
‘umps. 


——— 
PROPRIETORS AND MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 

SURFACE CONDENSER; WHEELER LIGHTHALL SURFACE CONDENSER; 

VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER ; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER. 














COMPRESSED AIR. 


HH 


Established 
Less. 
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‘The 


je. & G: COOPER CO. 


MT. VERNON, OHIO. 


CORLISS ENGINES. 


CoMPOUND. 





TRIPLE EXPANSION. 
SINGLE CYLINDER. 


Of all sizes up to 3,000 
Horse-power. 





FACTORIES, RAILWAYS, ELECTRIC LIGHTING, 
ROLLING MILLS, AND ALL KINDS 
OF MANUFACTURING. 





CORRESPONDENCE SOLICITED. 
HOME OFFICE: MT. VERNON, OHIO. 
NEW YORK: Room 1022 Havemeyer Building, F. W. IREDELL, Mgr. 
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™ PULSOMETER $i 
“The Contractor’s Friend.” 


OFTEN IMITATED—NEVER EQUALED. 
OVER 20,000 IN USE. 





Recent Important Improvements. 





The Handiest, Simplest and Most Efficient Steam Pump for 
m General Low Service Mining, Quarrying, Railroad, Irrigating, 
@ Drainage, Coal-washing, Tank-filling, Paper Mill, Sewer and Bridge 
§ Contractors’ Purposes, etc., etc. 


Muddy or gritty liquids handled without injury to the Pump. 





PULSOMETER STEAM Pump Co. 


Catalogue on Application. Correspondence Solicited. 


135 GREENWICH STREET, NEW YORK. 


C. H. TUCKER; JR. 


Contractor’s and Machinist’s 


SUPPLIES, 


SOLE AGENT FOR 





Lightning and Creen River Taps and Dies, 





Bolt Cutting Machinery, 





Eagle Sight Feed Lubricators, 


iS 7 Crane’s Portable Drills. 
135 GREENWICH STREET, NEW YORK. 
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Do You Roast Your Ores? 
» » © LOU CAN SAVE. . 


FUEL, COST OF REPAIRS AND LAROR, 
The Ropp Straight Line Furnace, 


FOR SALE BY 


PARKE & LACY CO., 


21 & 23 Fremont Street, San Francisco, Cal. 








SOLE LICENSEES. CATALOGUE UPON APPLICATION. 


BOILERS AND ENGINES. 


BOILERS—stTATIONARY RETURN 
TUBULAR; WATER TUBE, LO- 
COMOTIVE, VERTICAL, SCOTCH 
MARINE. BOILERS ON WHEELS 
OR SKIDS. 


ENGINES—niIGH — MODERATE— 
SLOW SPEEDS—HORIZONTAL— 





VERTICAL-SINGLEAND DOUBLE eammenaes 
COMPOUND AND TRIPLE EX- 
PANSION. 


STEAM PLANTS SPECIALLY ADAPTED FOR DRILLING AND 
MINING MACHINERY. 





PIERCE & MILLER ENGINEERING CO. 
% CORTLANDT STREET, NEW YORK CITY, N, Y. 
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W. A. CROOK & BRO.’S CO., 


Manufacturers of 


Improved Hoisting Engines, 


FO PILE DRIVING, RAILROADS, BRIDGE 
BUILDING, MINES, QUARRIES, COAL 
vvvyer®’ HOISTING anp BUILDING PURPOSES. 


BUILT ON THE DUPLICATE PART SYSTEM. 
in : 


9 OVER 350 SIZES AND STYLES, 
Log Hauling by Steam and Suspension 
Cableways. 
BOSTON OFFICE: 
47 Pearl Street, cor. Franklin. 


MAIN OFFICE AND FACTORY: 
F 117-123 Poinier Street, Newark, N. J. 


SALESROOM : t . 
143 Liberty Street, - New York. “= 





THE Compressed Air. 


Practical information upon Air-Compression 


e and the Transmission and Application 
Ohmer Dust-Proot Gabinets |=" 


By FRANK RICHARDS. 12mo, cloth, $1.50 
John Wiley & Sons, New York. 





Will give the best satisfaction for any and | 


all purposes of filing. They occupy but JAMES McCAR TNEY, 
little floor space, are of large capacity, and Contractor and Builder 
b 


1199 FULTON AVENUE, 


NEW YORK. 


Patents, Trade Marks, Designs. 
The M. OHMER’ NY SONS CO, Searches as to Novelty; Reports on Infringements; 


Patent Matters Exclusively; 15 Years Experience. 
Refers to Publishers this Magazine. 


FRANKLAND JANNUS, 
73 Nassau St., New York. Attorney-at-Law, Atlantic Bld., Washington, D. C. 


Always have Title Examined before Investing i 
Home Office & Factory: Dayton,O.) “"°"""" "patent Property. 


easily operated. 


The best is always cheapest. 





Write for particulars. 
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CAMERON STEAM PUMPS. 


Simple, 
Compact, 
Durable, 
Efficient. 


NO OUTSIDE VALVE GEAR. 








ADAPTED TO EVERY POSSIBLE DUTY. 


MANUFACTURED BY 


THE A.S. CAMERON STEAM PUMP WORKS, 


Foot East 23d Street, New York. 

















1@ STEAM AND AIR DRILL HOSE A SPECIALTY. 
THE MANHATTAN pence 
RUBBER MF’G CO. 





Steam Packing, 
Pump Valves, 
Air Compressor Valves, 


Rubber 
Belts, 
Car y 
Springs, 4@ 
Gaskets, 


Suction Steere is i i anenehl P FRANK CAZENOVE JONES, 
Hose, ; PRES’T AND GEN’L M’G’R. 


Emery Wheels, 
ALL KINDS OF MECHANICAL RUBBER GOODS. 


Factories: General Office and Salesroom : 
Passaic, N. J. (onD.L.&W.R.R.) 64 CORTLANDT ST., NEW YORK. 


SENO FOR ILLUSTRATED CATALOGUE. 


CTRIC FUSE 


Victor Electric Platinum Fuses. 

Superior to all others for exploding any make 
of dynamite or blasting powder. Each fuse folded 
separately and packed in neat paper boxes of 50 
each. All tested and sarveaked Single and 
double strength, with any length of wires. 


“Pull Up” Blasting Machine. 
The strongest and most powerful machine ever 
made for electric blasting. No. 3 fires 20 holes. 
No. 4 fires 50 holes. No. 5 fires 100 holes. They 
are especially adapted for submarine blasting, 

large railroad quarrying and mining works. 


Victor Blasting Machine. 
No. 1 fires 5 to 8 holes; weighs only 15 Ibs., 
adapted for prospectling, stump blasting, well 
sinking, etc. 





STANDARD ELECTRIC FUSE AND BLAST TESTER, WIRE REELS 
Design), LEADING AND CONNECTING WIRE. 


MANUFACTURED ONLY BY 


JAMES MACBETH & CO., 128 Maiden Lane, New York City 











Ingersoll-Sergeant.# 
Piston Inlet. 


Compressors. 
PENNSYLVANIA RAILROAD, 
PHILADELPHIA. PA, 

Used to supply a constant pressure 
of compressed air to move switches 
by the pneumatic system*® 2% &% 
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Ingersoll-_ | 
Sergeant | 
Drill Co... 


Havemeyer Building, 
New York. 








